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FAILURE OF ACTIVE IMMUNIZATION AGAINST TRICHOPHYTON
GYPSEUM INFECTION IN GUINEA PIGS*t
FREDERICK REISS, M.D. AND LOUISE LEONARD, M.S.
Attempts to produce immunity against superficial fungus infections in ex-
perimental animals have generally met with failure in the past. An exception is
the successful active immunization of rabbits against Trichophyton purpureum
infection. (1) This was accomplished with the help of oily adjuvants and killed
tubercle bacilli, a well known method to enhance antibody production.
T. purpureum infection, however, cannot be reproduced in rabbits with such a
regularity as T. gyp.seum infection in guinea pigs. In view of this, it was con-
sidered feasible to explore the possibilities of active immunization against T.
gypseum infection in guinea pigs, in which species T. gypseum runs a fairly regu-
lar and typical course.
MATERIALS AND METHODS
1. Immunization with Trichophytin
Group 1. Trichophytin Hoechst was incorporated in an emulsion composed of
Bayol F (paraffin oil) and Arlacel A (mannide monooleate) to which dried,
formalin killed M. but yricum were added. Eight 4 month old guinea pigs were
inoculated intradermally with the above emulsion in 10 sites (0.1 ml. per site).
Each guinea pig received a total of 2 mgs. of M. but yricum, 0.5 ml. Trichophytin
and 0.5 ml. of the Bayol-Arlacel combination.
Group 2. Broth containing 1 % Difco beef extract, 2% Difco dextrose and
0.5% phenol in distffled water served as a medium control for the Trichophytin.
This liquid was incorporated into the M. butyricum—Bayol F—Arlacel A emul-
sion and eight 4 month old guinea pigs were inoculated in the manner de-
scribed for Group 1.
Group 3. A batch of eight 4 month old guinea pigs were inoculated with
Trichophytin Hoechst in a dilution of 1:2 without oily adjuvants.
Group 4. Eight 4 month old guinea pigs received no immunizing injection
and served as a control.
Animals in all groups were infected three weeks after the immunizing injections
with a recently isolated strain of T. gypseum on the right shaved and sand-
papered flank. This challenging infection did not take place and therefore the
left flank was scarified with a blunt scalpel and again infected with the same
strain. Since the second inoculation failed to produce a uniform infection, a
third inoculation was made one month after the second unsuccessful challenging
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TABLE I
Group 1 Group 2 Group 3 Group 4
days days days days
let inoculation
Erythema
Scaling
Alopecia
Positive cultures
0
18
20
0
0
19
19
0
0
19
19
0
0
19
19
0
2nd inoculation
Erythema
Scaling
Alopecia
Positive cultures
3rd inoculation
8*
21
21
141:
1
23
23
14
2
24
27
141!
St
20
22
1411
Erythema
Scaling
Alopecia
Positive cultures
4th inoculation
9
27
33
23
12
27
32
21**
10
29
35
18
10
32
31
23ff
Erythema
Scaling
Alopecia
Positive cultures
8
36
40
23
9
32
32
26
14
33
40
26
15
36
32
16
* Only 2 pigs in this group showed erythema; the other 6 pigs were negative.
f Only 1 pig showed erythema for 6 days; 1 pig for 4 days; the other 4 pigs showed no
erythema.
1: 2 pigs gave positive cultures for 14 days; the other 6 pigs were negative.
§ 2 pigs gave positive cultures for 14 days; the other 6 pigs were negative.
II 4 pigs gave a positive culture for 14 days; the other 4 pigs were negative.
¶ 2 pigs gave a positive culture for 14 days; the other 4 pigs were negative.
** One animal in this group had a positive culture for 37 days.
if One animal in this group had a positive culture for 51 days.
infection. All animals were inoculated on the right flank with a highly sporulating
red pigment producing strain of T. gypseum. * This strain produced the classical
clinical manifestation of a T. gypseum infection, which was followed nine weeks
later by a reinoculation on the left flank.
The results are tabulated in Table I.
The trichophytin test ranged from:
Group 1 Group 2 Group 3 Group 4
After 3rd inoculation
After 4th inoculation
0-2+
0—1+
0-2+
0—±
0-±
0
0-1+
0—1+
. Experiment with T. gypseum Irradiated with Supersonic Rays
In a preliminary experiment an aliquot fungus suspension of T. gypseum (Dr.
Hazen's strain) were placed in a specially made glass balloon and irradiated
* Courtesy of Dr. Elizabeth Hazen, New York State Dept. of Health.
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for six hours with a Siemens ultrasonator. Because pertinent data were unavail-
able as to the optimal oscillation time, which would destroy fungi, a trial of
exposure time varying from 1—6 hours was instituted. The six hour oscillation
exposure was found to be the lethal time and was adopted in the preparation of
the vaccine. In the following experiment cited, the supernatant fluid of the irradi-
ated fungus or the irradiated fungus suspension were used.
Group 1. Eight 2 month old guinea pigs were inoculated on 10 sites (0.1
ml. per site) with the above described oily adjuvant and formalin killed M.
butyricum and the supernatant liquid of T. gypseum.
Group 2. Eight 2 month old guinea pigs were inoculated with oily adjuvant,
formalin killed M. butyricum and saline.
Group 3. Five 23 month old guinea pigs uriinoeulated served as a control
for the preceding Groups 1 and 2.
TABLE II
Mean Duration Of
Erythema Scaling Crust formation Alopecia Positive cultures
Group 1
Group 2
Group 3
Group 4
Group 5
Group6
days
26
26
25
25
28
28
days
45
48
47
47
47
45
days
19
21
18
24
15
24
days
47
47
47
45
43
47
days
38
42
42
35
52
41
TABLE III
Mean Duration Of
Erythema Scaling Crust formation Alopecia Posi(tiv:cult)ures
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
days
17
13
19
16
22
14
days
36
35
40
43
35
43
days
9
13
12
12
18
13
days
39
37
42
45
37
46
days
13*
9f8
17li
161f
The list of figures in the Positive Cu1ture column cannot be considered as a true mean be-
cause of the great discrepancy in the results.
* In this group fungi were recovered for 6 days in 1 animal, 14 days in 2 animals and 23
days in another animal.
f In one animal in this group fungi were recovered for 27 days; for only 6 days in the
other 6 animals (one animal had died previous to the reinoculation).
Fungi were recovered for 14 days in one animal; for six days only in the other 4.
§ Fungi were recovered for 27 days in one animal; 6 days in the other (one died before
reinoculation).
Fungi were recovered for 27 days in one animal; for 6 days in the other 3 animals.
¶ Fungi were recovered for 27 days in one animal; 14 days in one animal; 6 days in one
animal.
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Group 4. Five 24 month old guinea pigs received six hour irradiated T.
gypseum and formalin killed M. butyricum incorporated in oily adjuvants.
Group 5. Three 2 month old guinea pigs received saline in an oily suspension
of formalin killed M. but yricum.
Group 6. Three uninoculated guinea pigs served as a control for Groups 4
and 5.
The challenging infection was performed with Dr. Hazen's T. gypseum
strain 24 weeks after the immunizing injection.
The results are tabulated in Table II.
The trichophytin test (8 weeks after infection with T. gypseum) ranged from
o to 1+ in all groups with an average of one plus.
Reinoculation
Since the interval between the immunizing injections and the challenging
infection was too short, reinfection with the same strain was performed on all
animals two weeks after the last negative mycological findings. Reinoculation
was done for the purpose of reinvestigating the possibilites of an existing im-
munity against T. gypseum. The findings are tabulated in Table III.
The trichophytin test was performed eight weeks after the reinfection with
T. gypseum. Due to an enteric disease the test was performed on only 13 surviving
animals. One animal in group 5 had a 1 + reaction; the remaining 12 animals
were negative.
DISCUSSION AND CONCLUSION
The experiments which are reported here show that immunity against T.
gypseum infection in guinea pigs was not achieved. The oscillated supernatant
fluid in which washed T. gypseum culture was suspended contained 28 % carbo-
hydrate, * and no proteins, but apparently the antigenicity of the sonic-treated
material was not sufficient to produce immunity. The irradiated T. gypseum
culture, as well as trichophytin Hoechst both incorporated in oily adjuvant with
the addition of formalin-killed M. butyricum also failed to produce immunity.
This failure may be due to various factors. It is possible that one immunizing
injection is not sufficient to produce immunity. Furthermore, it may be that the
carbohydrate content was not concentrated enough in the sonic-treated super-
natant fluid. It is also conceivable that the time interval between the immunizing
injection, and the challenging infection was not long enough.
All these factors have to be taken into consideration, and new avenues of
active immunization explored.
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